Day 3: MCR3U1

1.2 Function Notation

Because functions are used throughout mathematics, ) !t: (XD DMDV\ , was
developed to make if easier to work with them. Function notation can be used even when we

do not know the details of a particular relationship.

Suppose a function is given. Let F  denote a given function and let 2 represent the input
value.

R:c,) denotes the value (output)of the function when the input is x. In other words, fx)=y.

Usually a function is represénted by a mathematical expression.

o1 ] - =
o \ | @ role / expession |
, _ 2 that tell you what to do with
F(x)=x" +1 the input value in order to
/ \ produce the corresponding
7 output
name of | — \ P

the function. \
Any letter b
can be used n PO+ B

/
* Don’t confuse f(x) with multiplication! The entire symbol f(x) represents a function, its
input, and its output. It is not the same as an algebraic expression.

The Function Machine:

Note: f(a+ b) # f(a) + f(b)




Evaluating Functions
Example 1 Iff(x)=2x+3, find

a)fl6) = 2(6)+3 b A-5) = 2(-3) +3
= 1243 = —let?

c) fix+1) | Df2x) — 2 (2=)+3

= 9 (xt\D)t3 R

—_ 2oc A+ 5

Example 2 7
Given the graph to the right, find

a)f(2)= -2 b)f(-3) = 4

o) xif f(x)=2 d)xif f(x)=0
=2 ;c:"l G X 5:
Application

A company rents cars for $50 per day plus $0.15/km.
a) Express the daily rental cost, C as a function of the number of
kilometres, d travelled. - d)= o.)2d+ SO

b) Determine the rental cost if you drive 472 km in one day.
CC472)= o lsCa7R)HSO

= sk jo. 20 D Repte | cost woootd e 20O
For 437 Em.
¢). Determine how far you can drive in a day for $80.
Go= o s+ 450 S5 6.\5d4="30
o.6d= Go-Fp a = 2e0 L oo lem Anven

d) Is C(d) a function? Justify your answer.
Yes. Lifear line wohich passes VLT |




1.4 Domain and Range

Number Systems:

Inequalities
Symbols:

>: greater than Gator is greater ©

<: less than

>: greater than or equal to

<: less than or equal to

: open circle, does not include point Ex. x> 2:

A

=]

2
e: closed circle, includes point Exa<4: «— 2 >
4

{}:set
[: such that
€: an element of, or in the set of
Graphing on a Number Line
Graph { x € R|-2<x<5 } ) (= 0 >

‘ .y 7
Graph { x e N | -2<x<5} — % >

1 23 y
2 L
Graph { xe R |x 49} ) O ‘ >
-3 3
~3 < X< velehs

Domain: the_ sed of all valves of the inelg'ppnd'em% variahle (x) et
Range:the ol of all valueg of Hh depepdert Variahle ¢ ‘j) of_a relahon .

Notation: g . € ' S g
Y RS \‘>

vakable nomter sysiem Co o




—-2,D={x eN}

y=Xx

.
.

= {x € 7}

x—2,D

Graph the following functions below
y

= {x € R}

x—2,D
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Example3  Write the domain and range for the following relations.

a) {(1,3),(1,4),(1,5),(1,6)}
D= 1%
iR= {'5,4,5, 425?

b) y =vx | @w& - ceroR
D= 2 cce 2 05

Re & verel 47, 05

1
C)y:; ,—(';:: UNDERFINED

P= § xe@l| x#ol

R= Lyer) v#o 5

d)y=x-4*-3
D= TLoce®]d,
P= Sycrl 94>-35 -3

e)y=—-2(x+1)2+5
e { xcer’l
R= ¢ ye®l y=53

Complete the 1.2 and 1.4 Handout.




1.2 Function Notation

1. For f{x) = { (-5, 1), (-3, 2) (-1, 3), (1, 2) }, determine: a) f(-3) b) f(1) = 2.
- 2

2. For f{x) defined below, determine: a) f(1)=¢  b)f(3) = 2.
A

3. Forf{x) defined below, determine: 2) f3)=4  b)f(8)= 5

I

4. For f(x) defined l?elow, determine: a)f(2)=3 b)f(5)= O

TN

/N

/o

—
1

5. Forf{x) = 4x 5, determifie: a)f(1)=—1 b)f(2)= 42D 7>

= =13
6. Consider the function /(1) = 3n* + 4n — 8. Determine
a)h(0) = - & b_) h(1) = - ] c)h(-2) = 3 G?,’)th— L(=2)-8
S - _ -e-8= =4
d) h(1) —h(0) e) h(2a) f) h(a+1) —h(a)
: . -2 ;
R ) = 3(2a) %4 (2a) [~ 3 (et B ()~ - [Pt 4a -0 ]

—

— 2 i = 3Cq szzq—a)me Ligreq =9 — Ba i ot S
7+ = 124 *89”‘5 =34%, ot -+ Sata-e- 3{2‘——9@&@?/
7. For g(x) = 6 — 4x, determine values of x for which a)gx)=2 b)gk) =14 =Ca++7

) 6-c= 2 b) ebc=14

— 4= 2—G —Hx= B
—AL=—4 = -2




O 1.4 Domain and Range of a Function

8. For f{x) = { (-5, 1), (3, 2) (-1, 3), (1, 2) }, determine the domain and range.
D= fsmm,m,03 PT35S

9. For f{x) defined below, determine the domain and range.
:D: i”‘/ .’/3/ SE
'R': ?;"310/2%.

10.For f(x) defined below, determine the dé_main and range.

| i ‘ D= 1«2[%/4,5,5/ T(/.:1/“)/g

R= iz/?’/”f)“"?ﬁj

11.For f{x) defined below, determine the domain and range.

DT cccp| loe 2 55

0= Fyer| e=yed

12.For f(x) = 4x - 5, determine the domain and rangep-- 3 RS
72— %/9 € H?’E
13.Consider the function A(1) =—3(n— 5 )* + 8. Determine the domain and

wge. p {neies
0= 3 hoear] ha) < ?)S

Solutions .
l.a) 2 b)2 2.2)0 by2 3.a)4 b)5 4a)3b)0 5.8 -1 b)-13
6.2)-8 b)Y -1 ¢)—4 d)7 e) 122?+8 -8 f) 6a+7 7.a) 1 b) -2

8.D={-5-3,-1,1} R={1,2,3} 9.D={-1,1,3,5} R={-3,0,2)
10.D={2,3,4,5,6,8,9,10) R={2,3,4,5,6,7orR={ye|2<y<T}

11.D= {xeR|1<x <5} R={yeR|0<y<4}

122D= {xe R} R={yeR} 13.0= {neR} R={h(n)eR/h(n)<8}




1.1 Relations and Functions

1. State which relations are functions. Explain.

a) {(-5,1),(3,2)(-1,3), (1,2) }

C Yes . w not vepeced .

4)

g

/

/.

i
| H
i \
L i L 3

1 I
! [ 1 I

Yes.

i) y=3—-x

Yes Lirear
Pasies VLY

sses VLT
D y=3G+47-1
Yes Pa‘rabolc\
Fhsy/,g viT

b) { (09 4)a (3= 5) (5’ mz)a (Oa 1) }

M@ ' = O has ‘2 :5 ~\v LLff» ) .

g

oC resy V@Pé“"‘w’Q'

Yes |

NG -p;i'\kg

KxX+y =4
o . Cie
fedils VLT

VLT,

Solutions
Functions: 3, d,£f, g, 1,
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Date:

Expression
{~3,-2,0,3,4,5}
x<—4
x<—6 or x=>3

x<0 or x>3

* > 2

2£x<5
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Domain & Range
1. Complete the table:

Mathematics 11

10.
11.
12.

State the Domain and Range of each of the given relations in the space provided. Assume that graphs

drawn to the edge of the grid continue on infinitely.

»
RN ]
IR IR P A B e |
ST e T T T TTI TN N
mrrrerrT b TTTI 10
FreErrrrTlTTTIINN
[t al b N Lo i g g B B T I |
rFrrrrro/ri A=
Ll il il ol g TFrFrrIT4a11-t9
Ty T ——

A rR e+ P D4 Ry
B R
L N A R LI R ]

L i S A N T R
LhbdLer i faaaaaaan
_l_l_lrrrrriraWrFFLLLLL
Lt risafaas oy
el L LLLL il
T
i D L e |
CETTTETTIIqIa0T (0
FeeTr TTTIT37TT
®rrrlrriTiaan ’\J
rrrclrrrasaan -
Frr @iy r @99 994 0
TT 0y ey ~
Frr o | @ Tty lﬂ
m—r— T -
I GEIETE A=A NN m
RTINS R ) i
@+ @ A sl
P N
Lrb e anan {
Lol L @ & 20042
b aoradaii
LR SUE S N I S B R U

D: {xce|-7<x <35

D: {xei| -5 <%233| D: Tocelef| x< 45
R: {-3/-1/;/ 2,.4,55 (R iy@ﬂ?’ | SH ggi R: ﬁ.%i(Z | 9>_‘Z7g R: Ee{?i -3 <« y<b

D: 3

)



Page 2 of 2

.

Date

Domain & Range
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